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numberof 2.71anda free-streamReynoldsnumberraugeof 6.25fio6to




(2)Theuseof transpirationairhasa destabilizinginfluenceon the
lsminarboundarylayer,tendingto causetransitionto turbulentflow.































porousconewitha solidogivalnose. Thetestswereconductedata --
nominaltunnelWch numberof 2.71andovera Reynoldsnumberrangeof ‘“”












































tunnel.A descriptionfthewindtunnelis giveninreference6. The
windtunnel_pressurel velmaybe variedto obtaindataovera rangein
Reynoldsnumberat a nominalMachnumberof2.71.
A Cl&gramnaticsketchof themodelas installedfortestingis shown
infigure1. Themodelconsistedofa truncatedporousconetowhichwas





































andtheothernineontheporous section.TWOofthepressuretapsonthe ‘- ‘-
nosesectionwereinstalledoppositefromoneanotherandthusenabledthe
adjustmentofthemodelto zeroangleofattack.Inorderto obtaintur-





































frontal area. Ws plotwasthenintegratedto determineanaverage






































































nosewerethesamewithorwithoutranspirationairflow. It canbe seen
fromfigure2 thattheeffectoftrsmspiratiunairflowonthepressure-
ratiodistributionisto increasethepressurerationearthebeginning











































or roughnessas a resultofthemethodusedto fabricatetheporousmate-
rial. Theeffectof surfaceroughnesson skin-frictioncoefficientis






coefficientsareshowninfigure4. In thisfiguretheratioof @/@.
versusF is shownforseveralfree-stresmReynoldsnwbers. These
valuesarefortheporoussectionofthemodel.Thesolid-linecurvesin
. figure4 werefairedthroughthedatato indicatethetrendof thedata.
. An inspectionoffigure4 showsthereductionin skin-frictioncoef-
ficientwithtrsmspirationairflowislarge.Forexsmple,fora value












































































valuesfor ~/~. and2F/~o fora coneanda flatplateisthesame.














rationairflowon theskin-frictiona dpressuredragofa conicslmodel.
Datawereobtainedat a nominaltunnelMachnumberof2.71andfree-stream





2. The use of transpirationairhasa destabilizinginfluenceon the
laminarboundarylsyer,tendingto causetransitionto turbulentflow.



















where qls wastakenas theaveragevalueoverthenose.Localskin-
frictioncoefficientswereevaluatedasfollows:
.-
1. Lsminarflowwasassumedto existup to the boundary-lsyertrip,













































































Layer- PreliminaWTestson TranspirationCoolingofa FlatPlate















































R* per foot = 6.25 x 106
oF=O
q F = .0022
t————— pm””: =? ~
o I 2 3 4 5 6 7 8
I)ktancetium tip, x, inches




















Figlm 3.- Ccmparisonof exyrimental SW frictiontith cd-cd-at-dvalues for
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Figure 4.- Variationofmtio ofaverageskin-frictioncoefficientwithtranspirationrate.
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o 0 & per foot q 6.25 x 106
q R- per foot = 684 x 106
0 R- per foot = 7.71 x 106
A R* per fbot = 8.56 x IOf3
l Reference5
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Figure 6.- Comparison of experimentaldata with theoreticalprediction of the effects of
transpirationah? tijection on skin-frictioncoefficients.
